The extract of Jambolão (java plum), Eugenia jambolana Lam, was used as a natural sensitizer of a wide band-gap semiconductor (TiO 2 ) in photoelectrochemical solar cells. The natural dye, adsorbed onto the semiconductor surface, absorbs visible light and promotes electron transfer across the dye/semiconductor interface. Photogenerated current and voltage as high as 2.3 mA and 711 mV, respectively, were obtained and effective conversion of visible light into electricity was achieved. The use of a natural product as the semiconductor sensitizer enables a faster and simpler production of cheaper and environmentally friendly solar cells.
Dye sensitized photoelectrochemical solar cells are devices for the conversion of visible light into electricity based on sensitization of wide band-gap semiconductors (Grätzel 2001 , Murakami Iha et al. 2003 . The sensitization approach enables the generation of electricity with irradiation energy lower than the band-gap of the semiconductor. The main progress of such devices occurred after the development of nanostructured porous semiconductor films onto which light absorbing dye molecules are adsorbed. Synthetic inorganic dyes, such as ruthenium(II) complexes with carboxylated polypyridyl ligands, are commonly employed as molecular sensitizers in such cells (Bignozzi et al. 1997 , Murakami Iha et al. 1998 . Other approaches, such as the use of natural extracts (Cherepy et al. 1997 , Tennakone et al. 1997 Correspondence to: Neyde Y. Murakami Iha E-mail: neydeiha@iq.usp.br tad 1998, Smestad and Grätzel 1998 , Dai and Rabani 2001 , 2002a , have also been reported. Our work has been conducted using synthetic inorganic dyes as semiconductor sensitizers (Garcia et al. 1998a , b, 2000 , 2002a , b, Garcia and Murakami Iha 2001a . Here we report the use of extract of Jambolão fruit (java plum), Eugenia jambolana Lam, as a natural sensitizer in photoelectrochemical solar cells.
Jambolão, also known as jamelão, jambul, or jambeiro, is the fruit of a well-disseminated tropical tree, commonly found in the northeast of Brazil. The violet juice extracted from the fresh fruit presents intense broad bands in the visible region of the electronic spectrum (Figure 1 ). The use of a natural dye, obtained from Jambolão extract, as the molecular sensitizer of nanostructured TiO 2 films results in purplish-violet colored photoanodes, which are employed in photoelectrochemical solar cells.
The experiments were carried out in sandwich- − 3 solution (acetonitrile/3-methyl-2-oxazolidinone (90:10)). The transparent photoanode was prepared by the deposition of a TiO 2 semiconductor film, prepared from titanium isopropoxide, followed by the sintering of its particles at 450 • C and having the dye adsorbed on the surface of nanosized oxide. Fruit extracts was obtained squeezing fresh Jambolão fruits.
The performance of this natural dye as the semiconductor sensitizer was monitored through the current and voltage output upon light irradiation of a photoelectrochemical solar cell with an effective area of 0.5 cm 2 . Photocurrent and photovoltage values as high as 2.3 mA and 711 mV, respectively, were obtained with overhead projector light irradiation. Such values are similar to those obtained employing traditional synthetic dyes (Grätzel 2001) . The results show that the extract of Jambolão, adsorbed onto the semiconductor surface, acts as a good sensitizer and efficiently promotes electron transfer across the dye/semiconductor interface.
Effective conversion of visible light into electricity was achieved with the use of extract of Jambolão as the semiconductor sensitizer in photoelectrochemical solar cells. The use of a natural product enables a faster, simpler and environmentally friendly solar cell production without the requirement of all steps involved in the preparation and purification of synthetic dyes. Nevertheless, stability and long-term operation are fundamental issues for the development of such devices and further studies are in progress.
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